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m m 





[0001] :^mmu. mm^^fiM^^m\m\^xm^w-(DmmmiL(Dmi^^m^mm.^m 



^^i$-(D^M(Dmm^m^M^-t^h(Dxh^o 

[0003] ^UT, ^(^MRI^g{C(l, skm^i^m-t^MRT^^z;^:^^y:7^ i&.T MRA tVl^ir) 

[0004] 3t^^j^^£>^-r5:^&<i:bT{i. cd-DTPAfj:H<DTimmm<DmBmtm.\^^TRm 



l^mx-h^. BEST AVAILABLE COP^ 
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[0007] ^<D3i^7tmmMRAizia\,^xSimm^^n^fMa-i. ii)m§em(D^Am. ( 

[0008] _blB^#(l)^c:ov^T{4. m^M^t't^iia.miHiz.^mvxmmm^mW't^^^ 

[0009] ^fc. _hia^# (2) tcov ^T(±«iM<?5;9^Sr^ilLil^6^(cii^-r'5fci6{::}i. 7==' 

[0011] ^fc. ±|B^#(3) (:iov^TfiatJ^^J(;iJ;ST2M*it;i#Mt-^^lfe^^«tcj:5 

[0012] ^wxm-.^mwf^md, 553. 619-8-0^^ 



[0013] _h|S^# (3) IvlMUTti. mM(D3ilk7ti^mMRAf\-m\Xi'is >TROj/77'^3i 
[0014] bd^U A$i^fclig^^JcOJ^lLt=f^lB^-e(D«^{i. mmi^!t^CXM^ tmit\^X:i^ 
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[0015] 

[0016] 

[0017] 
[0018] 

[0019] 

[0020] 
[0021] 



0^19, mm^^hMMw&^tifz.ikBM(D!k^\Hmx(Dm^i-iM^tmt\^x\^^ 
w^mm^mi^mmir^^y'y^. (b) mtm^m^mmm^ii^A-r^y^'T^y^^ (c) 
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[0022] (2) $?^L<{i. -hIB (1) ^T. Sij|B^^;^7^2/^(c)Tii. tulBaS^^J<7)^g^ 

[0023] (3) ^tc. 0*b<fi. _hlE (2) (;i*3v ^T. tfilSii^;^7^5/:/(c)-efi. {i^^fj:<th2-D 



[0024] (4)^fc. 0^b<fi. _h|5(3) {^*5V>T. tfrfB||lC0^rBl-C{imi(D»^/N'^^— iJ' 
[0025] (5)^fc. 0^U<{*. -hlB(l) {^*5V^-C. MtS^KD^fflf^. tulE3gJ^^J(Dig^;0S 

[0026] (6) ^fc. ^^b<fi. _his (4) i;i*5v ^T. MfiB^K^^rHitt. mummm(Dmmi^ 



[0027] (7)^^, $f^U<{i. _bl5(5) (C:joV^T, SulB^-«/V^^X— *rv;^{^, ftllSi 



[0028] (8) ^fc. $?^b< fi. _L|E (6) {c*5V ^T. m^lSx^V^;^^y-<^^;^{i, Sul5ii^/N°^7< 
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[0029] (9)^fc. $T^U<f*. ±15(8) {C*dV^T. HulE^10^^/^°^^— i^cDijt^HUiat" 

[0030] (10) ^fc. ^^b<{i. ±IB(7)-(9) ^;I:^8V^T. mtE.:7V>y^n(D^^n, ^(Dyi) 

[0031] (11) ^fc. 0^b<{i. ±IB(1) ^^*5V^T. MfE^^>^X5/:/(e)-C1t. m^^S^M^ 
[0032] (12) *fc. ^^L<fi. ±|B (1) t3:*5V ^T. tfrlSjRj^;^7^5/^(c)-efi. tfllBitJ^^J 

[0033] (13) ^tc, $f ^b<fi. ±IB (1) t^*3v ^T. mjfEiaB;^7"5/:^(a)i:tulsmt^;=^^5/ 

j^;^7^s/:/(c)^(f)T'®l#^nfc:®^(7)^5>;6^bMflEjfeW^^*it>ao 
[0034] (14) ^fc. ^^b<{i. ±IS (1) t^*3V >-C. ftif|5@a«;=!.7^iy:7"(a)^tu|S?iA^7^5':7' 

[0035] (15) ^fc. iJ*b<{i. ±|B(1) tCl*3^/^T. HUlSiiA^7"iX:/(b)^HfllS»J^;^7"5/^ 

(c)(Z)^t;i, (h) mmihLm^^t^mm<Dmm<D^m.mm^mmi^xmB\^x. tuisa 

[0036] (16)^/;:. ^^L<fi. ±ls(i) t;i*3v^-c. MfEit^;^xy^(c)-efi. SJ^4^(c, m 
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[0037] (17)*fc. 0^\^<i-t. -hlE(l) l;i*3VN-r. ftul2*i^^7^:y^(c)-C1t. mB^i^. m 



[0038] (i8)M^^f-> 



[0039] (19)^^L<{^. ±IS(18) ^;l^3V^T. tulS^t^MS^^Ci. *tfjtc®l#^ttfctir 
[0040] (20)^/;:. $f^L<fi. _b|E(19) ^C*5V^T. HfltEJkW^<^«^<0§fl^^fi:^-r-5 



[0041] (21) ^fc. 0^b<{i. _h|E (18) ^;I*5V^T, it^^lJjiA^^^^b. jt^^tj;^^^ 
[0042] ;*=|g0Jl^J;nfi. 1^1^|2|^F^(J:?iA^tbT^>Jr^lJ.!r.J;^^b-r5itJ^^J<^^^}^5l 



[0043] ^fc. _hlBat^T^v^;^i^77^-&^^Mi-§MRIiga^S#t-r5ri:;65X'#a, 
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[0045] m ii^m m ^mm^ti^MRmM.(owtw^±i^m^^^i-y^ y-^m xh^o 
m2]^mmi^x^Mmmw^>Mnir:6mmMYiAtfmx<Dyviy:^n<Dmn^mm 

■i-^mxh^o 

mA']^mm<Dmi(DmMmmiiZ.^i-f^mmMRA$Yw\xmm^ti^m-^3km^mm 
•r^m^mx^^o 

m5}:^^m(Dm2<DmmBmii^:isn^7^mMRAnmx(DTRum^m^'t^mx 
mxh^o 

m8']:^mm(DmM^mK:}s\i~f^mmm^mxh^o 
[0046] i"-^^^. 2-^mm^±^. 3-mMmm9^^^. 4•••i/-<^^>'i^, 5--mm 

[0047] ur. :^mm(DmMmm^mm^m-5\,^xmm't^o 

[0048] 7^^*3. mm<ommj^m^mm-r^fcisb(D±mi^id\^^x^ m—mm^m-r^wn 
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[0049] mm. ^^mAmm^titcMTamw.<D—mm^mi,^isii'}^^WMmm^mx^h 



[0050] ^(Z)MRi^«{i, MRm.^^Mmvx^^i^(Dmmmw^"^^h<Dx\ mu^^-r^ 
9j-> mmmm±^2t. immmm^mt. mm^Bt. ^it^6t. m^mmmv 

[0052] ^fc. MfW^^^fc^Sfi, X, Y, Z<D3^:^m^^t^tltcm^mm=''</l^9t. ^ 

r^i^j;i9.X, Y, Z(D3^:^\^(Dmt^mmGz. GY, G^^^^i^ncmni-^o 

[0053] a;<9;^i^^(Cfi. X. Y, ZOV ^-ftl7!)^(Di:)^i^iCy^^4y^mm'^^m^^<^i-y^ (Gz) 

^^^J^^-^/v;^ (GY) tmm^^>=i—\''mmmmy</^:^ (Gx) ^gi;tJDb-c. ^^la-'ft 
[0055] ^hi^, ^^m(DmMW^Miz.ioi,-f^MRmW:Xi^. v^— <^r:/1^4^iRF^^V^;^(^)tii 
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tti$ti.s^=i— m-^CNMR^t-^) ^^m-r^h(DX\ ^mm(Dmm^^='4^i^i4ht. 

[0059] xkiBM(Dm^f^='^/^14a^^hm^^tltcRFy</U::'.iCX<>Xm^^tl^^^ 

ts:^v'^y^:f\^-(20t^mir^o ^it^6f)^h(DT—$'/b^CP\J8l^At)^ti^t, CPU 

o 

[0062] ^/c. ;^|iBJ(Z)||Jg?j^M^^*3V^T{:i. MRI^ffiC, M^it. USP5553619CD 
[0063] m^i, MRI^aoJi^^^;^®}^, m^XWRi^X\^^^h<DtVXi:i. ^^i^<D 

[0064] m^. ^mm<Dmmmmxh^Mmmm(om^:ij^^^m^-t^o 

fe-Se meiC^bfcRF, Gz, GY, Gx, Echoft^tb-^tb, RF/-?yW;^, ^^^-Y^^-M^?^ 

mmm:^>'=^-hmmmm. ^=^-m-^(Dm^m-ro 
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[0065] 3^7t:Ji^Tit. M^^m'OMi.^mTRm^itlOms&.T) ^}-> >^^^>^il^{a#4 

. 64^(Dfi:;eiS3l{m. {4t@^:/3-K(Di^fi, iiSitfi:<^iii^fe/c'964. 128. 256 

[0067] i§-rcn— {f-^fi, ii^, 128, 256, 512. 1024i@(^f->'7'y>'i5^X— ^i^O^b^^^-S 

— 512<lrPPiPi--5o 

[0069] RF^NVv;^50l(75{i+Bt>^oM^{-— ^i^x.'So TR^trPP 

o 

[0070] fcfcU mm^^:y=i—V:)f\^ic^yi^4y—5i2^^Ai.xm^m^>'=i—V:ljm 
T23SM(DAb^cev^Ti3SIIf®^^^ce5o wti.(l. iliS^^^3'-K>^lR]t>TR^-eM#4 
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[0072] i^, Jkm^WiW.M^tVX\^ ^^<DX\ ^^li^{cJ;6■7'-r:7:n^X(Dephase) ^VZ7au4pC 
(Rephase) •t^fz.lb(0\^m^Wh^'7f-(^>V^^:^^^Y%T^^ (Gradient 
Moment NulIing^#^!jPU-Ct>J;V>o :LinJ(-t^%m\^'^MX\-i.ti:<. TR/TEM 

[0074] ^(DfcJb. '^w^(Dnmi^xm'MM^'^-:>xisLm^x^mm&^^'t^:>j 

fe^^S^V^PjttSo w<Z);^&(i. 3DMR-DSA (Digital SubTRaction Angiography) if i 

[0076] mm.(om^^wm\^^^^x\t. wjM^o^nepj-r, #M^<^)j»iiit>!^i^ii^i^'^;a5fe 

3t^MRA(Dfhi|iJ^mfcoPhase{v: j:o-c^i^6^{cJi^^^t5^^;65M*U ^^-^ 

[0077] Ji5z6U/c#@itJ^MRA(7)|¥^Ea tvio V ^T{±. rsDConTRast MR Angiography 

2nd edition. Prince MR, Drist TM an Debatin JF, Springer, PP3-39.1988J {i|¥b<fB 
4fe$tVTV^-5o SDMR-DSAi^oV^Tfi. ::<^:fi:ife(^P16— P19{^|S^$ttT 



wo 2005/034749 



PCT/JP2004/014660 



12 



[0080] mf-{i> ±BXMi^3DConTRsiSt' " HZtiWt.^tlX\/^^&sT(D2^(D^miM-l) 

[0082] ^co;^)fe(M-i) f*. mm-M^:^mm^^nvxm.m'r^:Lti,z.x^. m^ei^^ieWiirm 

[0083] (M-2) >'Pn><.3tVi^hy;^f— ife: ^^i?~^^F*3-Tr#^(DlH5{4tcM'i^^^^ (ROl) 

[0084] fosv @ ^ti-^skm^]}Tju^4M.mmu^^n^ jas^ii^L. M^^c^ft-^ 

[0085] mm^m^tcmMx:^WL^^ithib^:ij^ ( s ithy :^-) . mwj:m-^±mm^ 

[0086] r<^>'aci>?.=itf5/^hy;^f— ^tt, U^^^^i^^^m¥^. Wb^^^U'M.^no o 

[0087] _L|E (M-1) . (M-2) 02o(DV ^Ti^<^;^&^-*5V >Tt>x mx.\f.. ^^^Btt^at^ 
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[0090] :L(D^(Dk^my^^:ijmi^^>—^>>'^/^^xh'^>'h}}y^^xh0:\^\ 

[0091] 2^7n(75#'g'{;::}oV^T, 'Jr^'i^-Y/l^^i^k^r^^S^feft. k^mcDky^ (Hl 
m^256i:-r-5i:, ky=-128-^ + 127i:. Uli^"— jf -^^^#-r5o 

[0092] — ■fevhyryi>'^(;Dk^ra^S;^^T'f*. k^ra(?5'f>,ii> (o^i9i£^raj^l^MiJ) 

{i+B^:^=i— K^^256^-r5^, ky=0.-l. +1.-2. +2. +127. -128tk 
[0094] 3^fc7C(^#^iC*3V^-C(i. 2^7C(^)k^K{vi;^^-l'^^>'=i— K{il>^J^;-r'5kzf[b;JS 
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[0096] 
[0097] 

[0098] 
[0099] 

[0100] 
[0101] 

[0102] 
[0103] 



y 2/:/^ Mtis UT^3 — ft -^srH-au-r 6o 

«t9 K^^^M (JtSfe rsDConTRast • • • J ^M) o 
liiittffi»(ml/s)) (1) 

b(t) =C (t+2 t )^exp(-t/ T ) +C t^exp(-t/ t ) (2) 

11 12 2 



. T . C . C '0'!lx.f€> T =4. 7s, T =2. 4s, C /C =0. 37^m 

2 12 1 2 2 1 

7|s:ii^H&J;ifT5-blS-7^^Mi^v>aii^v^3:^fe(M-l) {:i£-:5<-7";^hii^-e^^#U 



^-rb(t)0^(2) (^^^tt-S^^^^^fe. ^<D^;i:^^^|Elft^g^{c:|S1tbT 
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*5<o 

[0106] 1/Ti mmm = i/Ti (itj^Hu) + immm<Dmmm) x cat^^jc^jt-S) 

— (3) 

_biH (3) ^(D immmmm) tvx^ (2) ^^m\f^xmm^tifcmBmmmh (t) ^ 

[0 1 08] cos a = exp (-TR/T 1 ) (4) 

[0109] msn. mBmmmm^^^tcm^kz.^if^^v^y:/^ (mm) tm-^^m mm)t 

o 

[01 10] mscDmxn. mmmmmh3(D:^j}^>':^hn {^fas. T^mMmmh2<D:r.^\^>':^hn 

fiFA2. at^^J^gSbl(D^yk^;^h^(iFAlT'fe6o mBMmmt. hli)^Mhi&<. 
h37i^MhWi<. 3i7^>';^h:^FAl;6S^^>/J^^<. FA37l)^Mh±^<ti:oX\^^^o it-^^^ 

[0112] _b|E-ilSii!id>b. (4)^(7)Tl^bT. (3)^{^J;t9#f5ttfciit^^(Dm^THia€:ffl 
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z^^(Dm^:f7m^3^7cmmMRAnw\i^mm\.tch<Dx^^o o^o. _bis(4)^^ 
[0114] ±^(DXoi^i.x^]}y^^^mm-r^^ti^x^. mmm::.mi\:,i'^^^mm^m^ 
[0115] m2(oih)n. m2(D{a)i,c^-r^'^^^mmm^h(Dmm^ithit)i,:ii^^\^xyvy 

FAl— FA3) . ^tttfix I1I2<^ (a) ^*ii(7)Sjg^P^t?::^i-o 

[0116] m2(D{h){z.m^x. ^uio2\-t. :^mn(D^i(D-m&Mm\^^K> . i^Bnmm^ 

[0117] m2(Dih){C^-rX^{^, :7]}y^'^(DmM.:^Witl.X. i4)^X^m^tlfca (t){Cl 

mmmMmi^mmi^xm^u-t^ (fai-^fa2^fa3)o it^^jiSS/6st -ij^td^u/c 
[0118] yvyy-^cDMci^mj^m^^n, mu^^i'f->—^'^i^4:j,z^^xnt>Mo mh. 

[0119] tx— '5r:/f-4{^^ ^^m^bcDmmt&^M^ii. Mm^i2, Rifmm^mifB^i3 
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[0120] 04(7) (a) , (b) ti. 3t^^JaS{c:iit*tUT:7y^y:r:^^^Jt^byci«'a'l-^#$n5 

m-^^m(D—m^7^-rmx'h^o 1214 (a) fi. mmMMm(D'^r^mt^^u m4(D 

[0121] I214CO (b) Idjo V ^T. ftl|lll^^7!;5/:/:^^$|J^b?^ev^$&5fe^&^c:j;oT#fei^'5 
[0122] I2I4(D (b) 7y5/::^:^^$lJ1^U7^cv^'9^lIi:Jti{^b-C. :7y>;/>^^^$ij#-r 

[0123] :irT\ i2i2t;i^i-j;5i-. mmMm^^^\^°-^i^^^^^Mxyi&^(D^'L^v'—i?^ 
[0126] ^±<D:^mm<Dmi(DmMmmxit. T>'v^^i/'^:7^— t^i^sv ^-r. ag^^j^i^ 

[0127] ^tl^i-xtUT. yVyy^^mMtVX. TR^mt^^^^tX\ —•^(Oy^hy-fW 

[0128] ^|gB^(7)M20||»$^fi, _h3i!ibfc:a;5t-. 7y5/:/^^@^i:bT, TR^^iJ^i" 
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[0129] Ji3zeb/cj:5}-. atJ^^J^g^;5Si^V^m. Tl{±®i^$tL6<^T% _b|B(4)it:filt^^oT 
[0130] TR^5t^^Jii^(D^^bJ^-a-^3-ti:T^M-rS^<i:{;iJ;o-C. TR(D^>fbii# 

[0131] ^^0>^(^)||2(^^Ji?l^]^T'fcSit^^J^iStc:iitJeUTTR^$IJ^b^c:^'a'{-^#$ 
[0132] ia5<Z)(a)(*. l2l2(7)(a)(7)jf[LWf^<^«l5£3t^^JiiSmbb(t)^^-r<, |ll5(D(b) 

Iil5(7) (b) (^^$ib{:iTRjiS^^L. |g|5(Z) (a) ©:$-y:fciB#r^^^-r, 

[0133] |il5(D (b) (^ii:|^201f*, TR^^J^b'^^V ^t^^&tc:J;oT#f>tl§it-^^t-g 

[0134] ElSc^Ca), (b) i;i*DV^-C> TR£D^M;^&tc48V^T. ±l5(4)^iC<t!9 a ^— ^^i" 

^UT. ig^^MS;6S^>!r }-{S<^ceoTV^<S8ffiDb(t2-t3)-Ci^^t^^J^i^c^^i; 

[0135] EI5(D (b) (C^-r<k5l-TR^$!j^^-rS^^T\ (b) \Z.7i^'Ui±Wm<D'm^l^^ 
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[0136] TRCDM^i^m^mmn. mUC^Ufc^^— <5r>'-f^4tCj:oTft:b*L5o fiP^x -hia:7y 

[0137] mitm2(Dmmmm^. ^ti^ti^vy^n tTR<Dm^mw.-t^m^^m 

■d^}:i°-i!^Kfi:^fcmM]^m^(Dmmm<}^mmi^m^xii^m^m(ommm'^^^^ 
[0138] i^K. :^mM(Dm3<Dmmmmi^-D\^^xm.m-r^o 

[0139] o^«9. mmmmmi-i. ii^m<D^'L-i5:m(Dv'—^^m^-r^mmxh^(Dx\ # 
icTRmm^noo 

[0140] i&m^mmi-i.Ti7!)m<fj:^(Dx\ TR^A<-r5:i^(-j:o-c. ^i^fj^mm^ 
m^^mi^\^xm-^mm=km±^'^^^tti^x^^o i^tc^^^x. i&Mmmm(DTR^ 

-r^o ^.eib\ mmmmr^ixityvy^n^-^iziu i&mmmmxi't.TR^—micvx 

[0141] MT^^rnvx. ^mm<Dm3<DmMwmi'^^\^^xmmir^o ^j^i^. mvcDm^ia^^ 
. TRXf:±FASr^b(crT*fi. TRmmmmitFA—^. FAmmmmmR—^t-r^) 
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[0142] m7(Dih)(Df^M.ti—ti&(Dmm-i.i&MmMm(Dm^x-h^<Dx\ mmvouzTjk 

[0143] ^jd. ^^tia-t2h(Dmmn. MMmmmxh^(DX\ yv^yy^n^-^tu - 

[0145] r(D||3(7)MJi^^}i, WtB'Pi^M^J^^WtB^^yp^—^^m^i-^—mx^^o 

[0147] m^it. mmmBmm&ii^mm^mn . mm^±<Dmm^Mmmmmtu mm 

[0149] ±mm3<Dmm^m<Dmmx\'i. mmmMmxTRum^n^\ ^mmmmxyi) 

mmmmxnTR0m^noxhBi\^\ 

[0150] \^^-rth<Dm^hs mMmmmxi-i^ Wimy<y?^-^(Dm^^^mmM^(Dii°—^m 
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[0152] mz.^ :^mm<Dm4(DmMmmt\^xi^. mmmMmx^^m^tisi—t2h^x(D 
[0153] ^tc, ^mm<Dm5(DmMmmt\^xit. mM&Mmx^^^^tia—t2h^x(D 

[0154] :^^m<Dm4Rxj^m5<DmMiif^mi^m^x. mi<DMB^<y^—^t\^x(D 
:ff\^Kmt^-^. m2<Dm^^<y^—^tvx(DTRXit.yvy^nu^wmizmMx 
[0155] ^v^fi, m§im4tm5(Dmmmm^mmKmnL-x . mmmmmti&MmMr^t 
[0156] mi(ommf^m(Dmmmtvx . m^^^BMM^7!>^yi'—i!77&m(DmMmm 

]''^mmizm'o. yvyy^-^mm^n^j^o^th'^mx^^. h^\,^-±miz. mmmm 
m<Dyvyy'Pk^i&mmmm(Dyvyyn^^±^\^^—m^ti.x. ^nm^^i^y^ 
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[0157] ^(DXoii^-r^^tit^^^. m^mmMMm7!)^\i°—^^m<D^^mmmx\ x^^< 



[0158] :^mmi^m^xi'i. ^^mMMm^^^i^x . TRxn'7]}y:/n^m^ir:s>mmx 

tb^(DX. wtbbTR(7)iil, y])iy:ff^<DU^^ |2l8(ci;^-t-<t5{-> ^;^®®_h{c:^^$ 

t^'^xm^-r^zth '^mxh^o 

^x-'^tu^^^(Di&mmMmxnyuy:f^^m'p^'^xh^^\ 
[0163] ^mm tciSMRi^eti. mm.mm:^^(D?^ti:h-r. 7K¥a#;^^(^MRi^sic: 
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(e) ftfjffiJkW^^^^i-^^^ix>^ 
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